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Table 1- Agronomic and morphological characteristics of rice cultivars

Plant
Cultivar o5, Origin L Height ol s, Maturity 4w, Grain Yield 61> > Shes
Domsephid Aiwps  Iran ol Tall ALy Late o > Low J gamea oS
Hashemi ol Iran ol Tall L, Early o235 Low J gamea oS
Binam el Iran ol Tall L, Early o235 Low J gamea oS
Dorfak ¢Se,s  Iran ol»0 Semidwarf b SL 4 Late 2> High J s
Kadous 8 Iran ol»0 Semidwarf b SL 4 Late o 2> High Jgams
1IR30 v« ;7T IRRI s, Dwarf S, Late 2> High J s

51 sl (@l s (6 s a0 3 5 e Sl
Ve rj‘_wjj_j’ sladsls sluss u;i\_fe) i g 3
(Ladls JolS Oy 5 s & 57 8 51 Soliad 4 =
ey 5 JalST S gla Ve er O55) ails im0
S e eS gls s Shae) wls 5 Sae 5 (&S
3,0 ode] o 4 slaasls ..mﬁ(,l:g,;&“w
SIS s 5 4 5 S35 15 bl 4 g
Lo syl s plosil (Hayman, 1954b) e 255 4
olssls (D) il 3 il s ols S
L el 3 31 sl S 5 U 5 Hy) ol 312
ot 3l O S5 sy 3l = (F) ol
e 3 & 5,31 ,» (Hayman, 1954b; Hayman, 1958)
dlone 5 Sy o a5 35 50 (5T (sla et s
REER

el e e (KL
syl o) adaly Sl i ea S S
:(Hayman, 1954b; Hayman, 1958)

LS Sy YAD,S 2 5o 5 ding Y Jsb o

Sty s Ll ool ol 1 dm s
ol s g 45 &S5 Dy po a0 (6, Li il T
3 Olles alST .25 8 plonil 2 5L Y0 55 Y0
slacale 5 Lagg by BT Lo b 0315 355 b
el g Ol e fo Joall ) s b illas g
JE P RN FPRRCHF IV By Uy S
et CSSI L 5 oLl b b 4 S S
S e e dalllas 550 Dlao A il (s 5y 0l
OLa Uyl coals ol 3l glajs, sldss) sl
(D, ,n Gaw g 5l oy B0 3 ad g sl ) 5eb
A3 00 Oloj 3l slajgy sliw) AU I e al>
o34 &S5 58 (S, OLaj U S
5 dsb el ) oz 5 e (05 p ek
e X VO el 5 b S g ey 8 b e
"o S Colamoz y S b X oy S,
oS saleol) b Jpb (o e Sl e
e S B35 53 050 0T S Sl

(1) s

:(Hayman, 1954b; Hayman, 1958) Ad awsloes ¥ alasl ) 51 50 asllles 55 50 Olae (hnz ) s> Sl

TR Y

02 2 2 2 2
lD+1H1 —le —1F+E
2 2 4 2

(V) o


https://dor.isc.ac/dor/20.1001.1.15625540.1387.10.4.3.2
https://agrobreedjournal.ir/article-1-223-en.html

[ Downloaded from agrobreedjournal.ir on 2026-01-30 ]

[ DOR: 20.1001.1.15625540.1387.10.4.3.2 ]

"lie S pshldl

S 35S Sa05 ke 1 (5] 355 e
$Laos o5 Ssle bl i Blo Sliv oyl
Syl Jslize 31 (glyls Dlaw ol odS” J S
o 04 Bolo 5 S ol ) sl nl Rl LBl o8
ot T 5 B3 8 Bl ol 51 S 02
(¥ i) L8 05031V, o5 W, O S5 s
jlww,aowdlﬁ4§>\>am¢-ﬁd|@u
J}_hs\ﬂadié)audbd;\a-wb:ﬁw)@.df
S s e 055 sl 5 Adps Mg Ol 4l >
o 5 bt Cod OAE Sls ma b o 5o IR30 Wy
03T e 3 55 o0 L8O (S 5bey] 513525
S s gmn e Slio alS” (6l 58 Wr=Tr
o oml a7 i) 351 (S5ly] 15 s pte
IS Gl JelS b 4 e (SIS o 5 4
A cbﬁs\ Sl
Vsl IS s Calies Sl (sl oy 28T
OV 8 e o Slas gl m el sl asly LGV G
»V, S W, 05 85 last i Jsb 5 aal
LguJQ)gM\w,gdast, W, s Coe S
Sl 15T Cow Sliw pl &S me ol 4 oY 5
Ls Jyb s badly (2S5 ayls 15 boj esl
Wé\ﬁ&)>,1R3o¢GJ\6;\;omoﬂﬁ)
Jsb sl - J)J\SJIR.%OJGAHL@}\J‘}A\J:-JA
Lo syssp Jome i p s 0SS Ak
So1s e ol ol gy cdzan W,y gome b 0 g 5
Pl ¢ Jolie 5 it e LB (sla0 sl S
5 Adls 5 S e e b1y dlol o i pliy 5 el
=l Gl Csdie Glal) slus JSTus a5
93 &!}\;\Wfa\q@jp.xaﬁbb Slees
LT 25 6l cnlpls el e Dl ) J 287
W5 s S e 615 gl by 1 015 o
L5, s g eslaiad gol5a claasl p js L s
W, ssomn e Cnd 3V, G55 W, 05 8
casls 5l 055 e A 51 o ado 0 Sl gl o

13 3OS Jes ;J-}T‘a‘"

Sl Gl L 5 i 5 B a0 S

et gy Sl pdly 53 (e 5 ke IS
03031 &l pmmme Ui 5,51 5 (Hayman, 1954b)
S e ey slaacs B 055 Bl 5 S5kl I
S 3 A o3l Vr (55 Wr O S 5t s
5ty b s el s e sl O 53T
O J g U LT S S PR VPR | M
e a0 e G 2L 5, ! (Hayman, 1958)
ol O:i'L:»er-ﬁ-Vr u:_;u_i:_m.uvw_.;)\
4y 72 plandl (gl (Hayman, 1954b) u eslic
PINY s SAS 5l o 5 31 ok il ol
o 5 4 2 plasil 6l (SAS Institute, 2002)
oslaul (Ukai, 2006) Diall98 ;s cﬂ Bl J_‘Td:

.u\isjf

S 9

S o S A (5 1 il s 4 o 4D
PO U B IRCIOM PGP B NS PRESSPR -
6)uT,w;|u);¢gdw\éu,s¢u
¢u,\&,30.<;45 Ll 5 s 3l (S 5 ls gme

51 bl 25 Dlae Bl e s
ot~ S sy (Sledie Opa)T mls
L (i 4S5l 0l (Jinks and Hayman, 1953)
o) asdllas 350 i 1y V555 W, 050 5
3 adls i 055 ek b o Al 1 ey A e
PR R Rt Sold =me S| (il s Shes
OT s esdhe 350 ls imn o 51 0T sl folis
550 s e Slis ol Gl i W=V 05057
J 28 55 La0j 6ok Sloes 5 opl a0 .(F Jod)
J 5 a2 Ol oo 5 B 3 5y Dlio
a1 plol LT 6l ol 5o 4 15 T (55 (318
W, 0w 8 5 bast o ls me Sl Lol (¥ J5u)
Jsb (A Sl oy o o Dlio sl = V) 55
o 4 sl Ol wils 3 Shes 5 4ils I8 O35 b =


https://dor.isc.ac/dor/20.1001.1.15625540.1387.10.4.3.2
https://agrobreedjournal.ir/article-1-223-en.html

[ Downloaded from agrobreedjournal.ir on 2026-01-30 ]

[ DOR: 20.1001.1.15625540.1387.10.4.3.2 ]

Oltea) - ojled R

"ol el pske

Table 2- Analysis of variance for different traits in 6 rice genotypes in diallel cross based on randomized complete block design
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@sl;T 4,5 Pre-Anthesis  Post-Anthesis o>, ¢S, k. Panicle Grains. 1000-grain als 5 Shes

S.OV. sk df phase phase Flag leaf area length panicle weight Grain yield
Block S 2 3.39™ 0.11™ 3.46™ 0.61™ 8.13™ 0.22™ 0.089"
Genotype L 20 268.55" 181.79" 281.9" 13.147  1154.8" 6.7" 9.84™

Error s 40 2.12 0.86 5.97 0.41 5.89 0.15 0.025
CV%  (hoys) Sl ks o o 1.82 3.03 6.05 2.09 1.35 1.53 1.95

BIENSL g

ns: Non-significant

* and **: Significant at 5% and 1% probability levels, respectively
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Table 3- Test of regression coefficient for Wr/Vr (HO: b=1 and HO: b=0) and epistatic effect (Wr-Vr)

[ Downloaded from agrobreedjournal.ir on 2026-01-30 ]

[ DOR: 20.1001.1.15625540.1387.10.4.3.2 ]

Traits Slaw
A A Al I ey i e als J5m 05
Pre-Anthesis ~ Post-Anthesis oz S an Wt b a5 palslas 1000-grain 415 5 Slas
Parameters s 2l phase phase Flag leafarea  Panicle length  Grains/ panicle weight Grain yield
s S5 r
Reg. coefficient (b) 0.58 0.71 0.64 0.90 0.72 1.06 1.21
Hy: b=1 1.28"™ 0.48™ 0.49™ 0.73™ 0.76"™ 0.56™ 1.59™
Hy: b=0 2.80" 3.16" 2.88" 6.56" 3.95" 10.40” 9.22"
Sl o ks
MS of Wr-Vr 281.10" 421.80™ 1146.40™ 285.40™ 14.80™ 4.65™ 9.46"™
M)é\}bdk:,‘ch.u)a)\:@u%jq:ﬁéﬁé}ﬁé
BIENpL g

ns: Non-significant
* and **: Significant at the 5% and 1% levels of probability, respectively


https://dor.isc.ac/dor/20.1001.1.15625540.1387.10.4.3.2
https://agrobreedjournal.ir/article-1-223-en.html

[ Downloaded from agrobreedjournal.ir on 2026-01-30 ]

[ DOR: 20.1001.1.15625540.1387.10.4.3.2 ]

Olima ) - ol ‘s I“I-Jlﬁl'Ls'lej pake

Lo Ol bl s iy S s e e e Ss
pL,l Dliw () 28T (6l 457 313 0L 0 g S
o (§ iy e 505 Sls (edla 5 92l
PSP ENE P P PR PRERP Iy g

-60

o‘ﬁ.ac\{ VVr2 oJJS.’)J}u W—\ Jg.&
AU I S d e gl plly BST
Fig. 1. Wr2 limiting parabola together with

distribution of parents for pre-anthesis phase
30
We 1w, =071 —9.452

W2 = 22941

c\fo.hd.f VV},Z c.)\.'.l;:)ubw W_VJ'{;‘
AU 5 gl o 61y s ST

Fig. 3. Wr2 limiting parabola together with

,aﬁu;;\.u:)ﬁ-ﬁa?jcbwlwﬁw
o Sl ool aS b 0L (VB ¥ cla JS5) ai =
A b e S La05 e 3 1 s

ooy SOl g (ot Dl (ol 20 5 SIS 6l

6
W, ]

W, =09V, +0.43
W2 = 5.06V]

Hashemi

Binam

Q‘JQAAJ' VV},2 oS S gd>en W_Y Jg.i
i dob il o llly 25T,

Fig. 2. VK,Z limiting parabola together with
distribution of parents for panicle length

3
W,

r

W, — 1.057V, — 0.642

W2 = 2291

Hashemi
V.
inam

c‘JAAmZ I/Vr2 cwbjbuw—f‘}.iﬁ
wls Hlm 055 &l p e llly ST,

Fig. 4. Wr2 limiting parabola together with

¥4


https://dor.isc.ac/dor/20.1001.1.15625540.1387.10.4.3.2
https://agrobreedjournal.ir/article-1-223-en.html

[ Downloaded from agrobreedjournal.ir on 2026-01-30 ]

[ DOR: 20.1001.1.15625540.1387.10.4.3.2 ]

"l gl s e Jae 28T "

distribution of parents for post-anthesis phase distribution of parents for 1000-grain weight
w3 170
r W,
W, = 1.209¥,. - 1.006 _ W, = 0.641; — 6.348
W2 =208.01V,
95 | Hashemi
85 4
4 Domsefied
. . N Binam 4 omsefie 140
21 ) )
‘.T
Domsefied ‘ 70 Vi
29 85 -
%‘ﬁa\ﬁc\{Wf oxfajubuw—ég}g.& ﬂ‘ﬁo‘NQWrZ a-\.if:gbuw—?ﬁ
AJ‘AJJ&;L;\J{J.UU (”:J‘ld{f’cb‘"élfui“ﬂb
Fig. 5. Wr2 limiting parabola together with Fig. 6. Wr2 limiting parabola together with
distribution of parents for grain yield distribution of parents for flag leaf area
640
Yo 1w = 0719y - 134258
Lt ashemi
W2 = 566.46V
320 A
Domsefeid
. a
J)orfa hz;ius 720
0 - ® ]
Binam — 35 v,
®s0
-320 ¢
- . 2 .
3lxs (6l s plly ESTT ol e a0 V)7 0lilS 3 gt ag -V K
b ) ald
Fig. 7. VK,Z limiting parabola together with distribution of parents
for grain number per panicle
S g lab pde & Ol ge 4 o 5 S g liT Sh,ls Sl ool 6l 1y 6 pie e g0


https://dor.isc.ac/dor/20.1001.1.15625540.1387.10.4.3.2
https://agrobreedjournal.ir/article-1-223-en.html

[ Downloaded from agrobreedjournal.ir on 2026-01-30 ]

[ DOR: 20.1001.1.15625540.1387.10.4.3.2 ]

Olima ) - ol ‘s

(Ranganathan er al., 1973) O, 5 OLSLE,
2215 el Sl s hlesT ol iles
5 SV 1S s 3 s S 5,158 LT J a8
5155 2a 9 (Kalaimani and Sundaram, 1987) (" Ll
J =S s 1, o el (345 51 (Honarnejad, 1994)
s Ll 0T s 8 Wlos sai oyl 8 Slis oyl
et 5 p s 5o L T w55 e 5 plls ¢ 9

AL T oS J 287 (bl ¥ Jaoes filize I

H -

4H,
VY 5 NPAL s C il e 05 5 AUE
};JLG LglADpTLs:\)\JQé}uruLQ olad QL:.:SJ};
D Sliw ool oliS J 28 55 GO s O shae
lewTé\ﬁuong&@)sﬁpw
93 A JES 3 edle B il adias Ol 5 &S
Mb@éﬁ‘;gﬁcﬂbam%ugwyw

Jjﬂru)‘dbbgl_&;)_::m oo
1

S fis I 6LAJJT hls Sl ol gl andllas
035 e & a5 b i3l o sl S T & o
ST 48 ws B atein S 55 ol gl o e
Jads) s e Slaw cpl J 287 55 ounl 3l gla
Kalaimani and Sundaram, ) (a\ Sle 5 Sl VIS (F
s Ll 055 sl 1) Lad) L8l codle §1(1987
s ! 35 505 ol

o ol ¢l oty e 349 1 (Honarnejad, 1999)

sl a4 > 33 ¢
313 LBl g G ol s L a5 ST 318
s W, QH;)L}Q\Abﬁ.«;WLdJ{
OLES 5 bl by s I g )ls (mae o 5lss v
Cdo cpl okiS J 28 55 GO 45 55 ol okins
S i 5 opla b o k! flaze 16l ls
et a5 SLaad p o e S S 8015

VA

Ol £ p ke

diﬁl_qcub.w@'ﬁ):dbgﬂﬁwfﬁaw
S5 5 e Sl eslizl S 0T Comluwe il 581
A5 (o i ) b 4 g esls RIS Gl
(Kuo and Li, 1994) 53 5 s 5 Shes 25| Cor 40
o S e leST B g e 5 by o ol
3 e o 5 Sl J S 55 Sl
@3 Fa gl 5 Ll cpl by s O )3
oy 5 6 S8 55 1 e 3l s i)
W 3 g Lol 35 Gl jg s
G o S5 el 5 ol T la e ls 55T
SN Jgds js b Jsb 5 AalE I S d>

N 55 2
N [E——) L)
J AP oAb A e i .4H1

6LAJ3T LS;U‘J’é ng\.w.? tw‘; olas Ou&s‘f:}g WARNY

s R PR

e Calides 55 6La 0l 53 Oopdie 5 Il

A7 L %i“e}é(\/%N%& 53 Sl
sdas OLi (SIS 4 o gl dlen 45 5 50 +/4F
3 gm Dlio ol 287 50 (@B C e s s
—oeet Js ol oo s 6 il 20T
Ol 48 550 VA 5 /PA ol s 5 4o S
Lldd ccmnl Slaw ool YU (60 sl s (godins
I IS 53 a0 (ol D Sl g 4 4
s Al Y Slaw ol gl Ol fudly (Olew
(F Jsdm) (Soen o5 LT e Cadle pimeas
I ol 531 sla JT a7 5l 0lis 55 Sl ol (ol 5

\4DH, + F

S s 0l 5 Yl T L ailoes s
4DH, - F

L;U:C.é_.ad_iléiﬁc\_dllu:)}_n(a\j)\tjw):
s oy lie sl JT & o (6 200 e gla JT
(il ol il K05 e w5 4T Slalllae )
d%guojwcyslﬁg}w)qw@w
d&)#@‘@‘cujj‘)f@w&\cw


https://dor.isc.ac/dor/20.1001.1.15625540.1387.10.4.3.2
https://agrobreedjournal.ir/article-1-223-en.html

[ Downloaded from agrobreedjournal.ir on 2026-01-30 ]

[ DOR: 20.1001.1.15625540.1387.10.4.3.2 ]

"lie Gasdldlyg el s ;J}T‘.‘"

S5y pds (o (Hayman, 1954a; Hayman, 1954b)
dl e 53 ol 51 ST o G o Jolize S


https://dor.isc.ac/dor/20.1001.1.15625540.1387.10.4.3.2
https://agrobreedjournal.ir/article-1-223-en.html

[ Downloaded from agrobreedjournal.ir on 2026-01-30 ]

[ DOR: 20.1001.1.15625540.1387.10.4.3.2 ]

Ol

- agled R

"ol el pske

(Hayman, 1954a; Hayman, 1954b) e 59, ol , Olis uizz;) el 5,87 5 —F Jad

Table 4- Assessment of genetic components of traits based on Hayman method (Hayman, 1954a; Hayman, 1954b)

Traits Slae
@.uf @Jlfjlﬂs\.&f als Hl8 055
b el Pre-anthesis ~ Post-anthesis TS e St dsk W3 g wls ol 1000-grain 4t 3, Sles
Parameters phase phase Flag leaf area  Panicle length  Grains/ panicle weight Grain yield
D 159.95™ 22.94° 208.01" 5.07" 566.46" 2.29 4.89"
H, 149.301" 7757 340.02" 4.48" 1475.7" 4.55" 737"
H, 112.249" 52.601"" 237.7" 3.519° 1051.9™ 4217 5.8017
F 74.685 42.567 251.49 -1.753 715.95 1.561 4.817
H,/4H, 0.188 0.169 0.175 0.197 0.178 0.231 0.197
Hl
1 0.96 1.838 1.279 0.94 1.614 1.411 1.226
D
r (Pr, Wr+Vr) -0.84 -0.44 0.12 -0.37 -0.82 -0.94 0.56
1/4DH1 +F
e 1.637 3.037 2.796 0.689 2.286 1.637 2.338
4DH, - F
hf 0.68 0.165 0.323 0.794 0.34 0.327 0.36

* and **: Significant at the 5% and 1% levels of probability, respectively
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Estimation of gene action and heritability of important agronomic traits in rice

(Oryza sativa L.)
Rahimi, M." and B. Rabiei’

ABSTRACT

Rahimi, M. and B. Rabiei. 2009. Estimation of gene action and heritability of important agronomic traits in rice

(Oryza sativa L.). Iranian Journal of Crop Sciences. 10 (40): 362-376 (in Persian).

In order to estimate the gene action and heritability of 8 important agronomic traits, 6 genotypes of rice were
studied in a 6x6 half-diallel cross. Parents and their progenies were grown in a randomized complete block
design with three replications in Field Research Station of the University of Guilan, Rasht, Iran, in 2006
cropping season. Eight traits including pre-anthesis phase, post anthesis phase, flag leaf area, panicle length,
number of grain per panicle, 1000 grain weight and grain yield were evaluated. Analysis of variance of data
showed significant differences (p<0.01) between genotypes for all studied traits. Results from graphical analysis
based on Hayman method showed that non-additive effect for all traits, except pre-anthesis phase and panicle
length, were important than the additive effect. Pre-anthesis phase and panicle length were controlled by partial
dominance effect (with higher additive effect) and the other traits were controlled by over-dominance gene effect
in selected genotypes. For panicle length, the parents had more recessive allele frequencies, while for other traits
the frequencies of dominant alleles were greater in parents. Narrow-sense heritability varied from 0.165 to 0.794
for duration of post-anthesis phase and panicle length, respectively. It can be concluded that both hybridization
and selection approaches can be used to improve panicle length and duration of pre-anthesis phase, however, for

the other traits including grain yield heterosis and hybrid development are recommended.

Keywords: Diallel cross, Gene action, Hayman graphical analysis, Heritability and Rice.
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